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Configure reference pilot sequence parameters L~ S402

Y

Determine an initial value of a reference pilot pseudo-random
sequence corresponding to each reference pilot group among
M reference pilot groups according to the reference pilot
sequence parameters, where the initial value of the reference |~ 5404
pilot pseudo-random sequence is used for generating a pilot
pseudo-random sequence of a corresponding reference pilot
group, each reference pilot group corresponds to at least one
reference pilot port, and M is a positive integer

FIG. 4

Receive reference pilot sequence parameters L~ S502

A 4

Determine an itial value of a reference pilot pseudo-random
sequence corresponding to each reference pilot group among
M reference pilot groups according to the reference pilot
sequence parameters, where the initial value of the reference
pilot pseudo-random sequence is used for generating a pilot
pseudo-random sequence of a corresponding reference pilot
group, each reference pilot group corresponds to at least one
reference pilot port, and M is a positive integer
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1
PARAMETER CONFIGURATION AND
PARAMETER RECEIVING METHODS AND
APPARATUS, AND STORAGE MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of priority under 35
U.S.C. § 120 as a continuation of PCT Patent Application
No. PCT/CN2019/112929, filed on Oct. 24, 2019, which
claims priority to Chinese Patent Application No.
201811247396.4 filed with the CNIPA on Oct. 24, 2018, the
disclosure of each of which is incorporated herein by
reference in its entirety.

This application claims priority to Chinese Patent Appli-
cation No. 201811247396.4 filed with the CNIPA on Oct. 24,
2018, the disclosure of which is incorporated herein by
reference in its entirety.

TECHNICAL FIELD

The present disclosure relates to the field of communica-
tions and, for example, to parameter configuration and
parameter receiving methods and apparatuses, and a storage
medium.

BACKGROUND

At present, the wireless communication system has devel-
oped and evolved from fourth generation technologies
including Long Term Evolution (LTE) and LTE-advanced
(LTE-a) to fifth generation technologies including New
Radio Access Technology (New RAT/NR). In these systems,
reference signals such as downlink Channel-State Informa-
tion Reference Signals (CSI-RSs) or uplink Sounding Ref-
erence Signals (SRSs) need to be sent to estimate Channel-
State Information (CSI), and reference signals such as
Demodulation Reference Signals (DMRSs) also need to be
sent for data demodulation.

In the current NR version (Release 15), the pattern of
DMRS reference signals has two main forms, including pilot
pattern configuration 1 and pilot pattern configuration 2. As
shown in FIG. 1, pilot pattern configuration 1 is a pilot
configuration based on interval frequency division multi-
plexing (IFDM). Such a pilot configuration divides fre-
quency domain subcarriers into two combs at equal inter-
vals. Each comb corresponding to a respective one DMRS
code division multiplexing (CDM) group. Pilots of one port
are transmitted only on one comb, and such pilots are also
referred to as DMRS Type 1 pilots. As shown in FIG. 2, pilot
pattern configuration 2 is a pilot pattern based on frequency
domain-orthogonal cover code (FD-OCC). Such a pilot
pattern uses Nocc adjacent subcarriers for transmitting pilot
signals, where pilot signals of different ports are distin-
guished by OCCs, and Nocc is the sequence length of the
OCC. Such pilots are also referred to as DMRS Type 2
pilots. There are at most three groups of DMRS ports in the
frequency domain. The DMRS ports between groups are
distinguished by the frequency domain, and the ports in one
DMRS group are distinguished by OCCs. A group of ports
distinguished by OCCs is one DMRS CDM Group, and
there are at most three CDM Groups.

In related protocols, different DMRS CDM groups cor-
respond to the same pilot sequence, as shown in FIG. 3.
Since the pilot sequences of the different CDM Groups are
the same, signals may be superimposed in a same direction
in the time domain, resulting in a relatively high peak-to-
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average power ratio (PAPR), that is, the transmission power
sometimes may be greater than the average power while
sometimes less than the average power at different time
domain sampling points, and the value of the maximum
transmission power divided by the average power may
exceed the capability of the transmission antenna unit.
Similarly, relatively large PAPRs may also be generated in
CSI-RS.

SUMMARY

Embodiments of the present invention provide parameter
configuration and parameter receiving methods and appara-
tuses, and a storage medium to at least solve the problem of
excessive PAPR of reference signals caused by the same
sequence of reference pilot groups in the related art.

According to an embodiment of the present invention, a
parameter configuration method is provided. The method
includes the steps described below.

Reference pilot sequence parameters are configured, and
an initial value of a reference pilot pseudo-random sequence
corresponding to each reference pilot group among M
reference pilot groups is determined according to the refer-
ence pilot sequence parameters, where the initial value of the
reference pilot pseudo-random sequence is used for gener-
ating a pilot pseudo-random sequence of a corresponding
reference pilot group, M is a positive integer, and each
reference pilot group corresponds to at least one reference
pilot port.

According to another embodiment of the present inven-
tion, a parameter receiving method is further provided. The
method includes: receiving reference pilot sequence param-
eters, and determining, according to the reference pilot
sequence parameters, an initial value of a reference pilot
pseudo-random sequence corresponding to each reference
pilot group among M reference pilot groups, where the
initial value of the reference pilot pseudo-random sequence
is used for generating a pilot pseudo-random sequence of a
corresponding reference pilot group, M is a positive integer,
and each reference pilot group corresponds to at least one
reference pilot port.

According to another embodiment of the present inven-
tion, a parameter configuration apparatus is further provided.
The apparatus includes a configuration module and a first
determination module.

The configuration module is configured to configure ref-
erence pilot sequence parameters.

The first determination module is configured to deter-
mine, according to the reference pilot sequence parameters,
an initial value of a reference pilot pseudo-random sequence
corresponding to each reference pilot group among M
reference pilot groups, where the initial value of the refer-
ence pilot pseudo-random sequence is used for generating a
pilot pseudo-random sequence of a corresponding reference
pilot group, M is a positive integer, and each reference pilot
group corresponds to at least one reference pilot port.

According to another embodiment of the present inven-
tion, a parameter receiving apparatus is further provided.
The apparatus includes a reception module and a second
determination module.

The reception module is configured to receive reference
pilot sequence parameters.

The second determination module is configured to deter-
mine, according to the reference pilot sequence parameters,
an initial value of a reference pilot pseudo-random sequence
corresponding to each reference pilot group among M
reference pilot groups, where the initial value of the refer-
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ence pilot pseudo-random sequence is used for generating a
pilot pseudo-random sequence of a corresponding reference
pilot group, M is a positive integer, and each reference pilot
group corresponds to at least one reference pilot port.

According to another embodiment of the present inven-
tion, a storage medium is further provided. The storage
medium stores a computer program which is configured to,
when executed, perform the parameter configuration
method.

According to another embodiment of the present inven-
tion, a storage medium is further provided. The storage
medium stores a computer program which is configured to,
when executed, perform the parameter receiving method.

Through the present disclosure, reference pilot sequence
parameters are configured, and an initial value of a reference
pilot pseudo-random sequence corresponding to each refer-
ence pilot group among the M reference pilot groups is
determined according to the reference pilot sequence param-
eters, where the initial value of the reference pilot pseudo-
random sequence is used for generating a pilot pseudo-
random sequence of a corresponding reference pilot group,
and each reference pilot group corresponds to at least one
reference pilot port. Through the above solution, the prob-
lem of excessive PAPR of reference signals caused by the
same pilot sequence in the related art can be solved, and thus
the PAPR of reference signals can be effectively reduced.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic diagram of DMRS Type 1 pilots in
the related art;

FIG. 2 is a schematic diagram of DMRS Type 2 pilots in
the related art;

FIG. 3 is a schematic diagram of pilot sequences of
DMRS Type 1 or DMRS Type 2 in the related art;

FIG. 4 is a flowchart of a parameter configuration method
according to an embodiment of the present invention;

FIG. 5 is a flowchart of a parameter receiving method
according to an embodiment of the present invention;

FIG. 6 is a structural diagram of a parameter configuration
apparatus according to an embodiment of the present inven-
tion; and

FIG. 7 is a structural diagram of a parameter receiving
apparatus according to an embodiment of the present inven-
tion.

DETAILED DESCRIPTION

The present disclosure will be hereinafter described in
detail with reference to drawings in conjunction with
embodiments.

It is to be noted that the terms “first”, “second” and the
like in the description, claims and drawings of the present
disclosure are used to distinguish between similar objects
and are not necessarily used to describe a particular order or
sequence.

Embodiment One

The embodiment provides a parameter configuration
method. FIG. 4 is a flowchart of a parameter configuration
method according to an embodiment of the present inven-
tion. As shown in FIG. 4, the method includes the steps S402
and S404.

In step S402, reference pilot sequence parameters are
configured.
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In step S404, an initial value of a reference pilot pseudo-
random sequence corresponding to each reference pilot
group among M reference pilot groups is determined accord-
ing to the reference pilot sequence parameters, where the
initial value of the reference pilot pseudo-random sequence
is used for generating a pilot pseudo-random sequence of a
corresponding reference pilot group, M is a positive integer,
and each reference pilot group corresponds to at least one
reference pilot port.

Through the present disclosure, reference pilot sequence
parameters are configured, and an initial value of a reference
pilot pseudo-random sequence corresponding to each refer-
ence pilot group among the M reference pilot groups is
determined according to the reference pilot sequence param-
eters, where the initial value of the reference pilot pseudo-
random sequence is used for generating a pilot pseudo-
random sequence of a corresponding reference pilot group.
Through the above solution, the problem of excessive PAPR
of reference signals caused by the same pilot sequence in the
related art can be solved, and thus the PAPR of reference
signals can be effectively reduced.

It is to be noted that within the scope of embodiment of
the present invention, the reference pilot signal may also be
referred to as the concepts such as a reference signal, a pilot
signal, and a reference pilot, and the signal used for channel
measurement or channel estimation includes, but is not
limited to, a DMRS, a CSI-RS, and an SRS. For CSI-RSs,
CSI-RSs are also divided into multiple groups, the CSI-RSs
in each group are distinguished by code division, and such
a CSI-RS group is also a CSI-RS CDM Group.

The reference pilot groups include at least one of: a
reference pilot port group, a reference pilot CDM group, or
a CDM group corresponding to a reference pilot port.

The reference pilot sequence parameters include at least
one of? a static identification, a static identification step size,
a dynamic identification, a reference pilot group index, and
a fallback weight w, where the reference pilot group index
includes a reference pilot group absolute index and a refer-
ence pilot group relative index.

The method includes at least one of: configuring the static
identification through high layer signaling; configuring the
static identification step size through high layer signaling;
configuring the dynamic identification through physical
layer signaling; configuring the reference pilot group index
through physical layer signaling; configuring the fallback
weight w through high layer signaling or physical layer
signaling; or determining the fallback weight w through the
static identification or the dynamic identification.

In an embodiment, K static identifications are configured
through high layer signaling, and the K static identifications
are divided into L static identification groups, where K is a
positive even number, and L. is an integer greater than 1 and
less than K.

The method includes at least one of: determining a value
of K according to at least one of: the number of the reference
pilot groups, the number of transport layers, or a reference
pilot type; determining a value of L according to the number
of the reference pilot groups; or determining the number of
static identifications included in one of the static identifica-
tion groups according to the number of pilot port groups.

The method includes at least one of: selecting the static
identification group through the dynamic identification and
the reference pilot group index; selecting the static identi-
fication group through the dynamic identification; selecting
the static identification group through the reference pilot
group index; selecting the static identification through the
dynamic identification and the reference pilot group index;
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or determining the fallback weight w through the static
identification or the dynamic identification.

The initial value of the reference pilot pseudo-random
sequence corresponding to each reference pilot group among
the M reference pilot groups is determined according to the
reference pilot sequence parameters in at least one of the
following manners: determining the initial value of the
reference pilot pseudo-random sequence corresponding to
each reference pilot group among the M reference pilot
groups at least according to a static identification and a
reference pilot group index; determining the initial value of
the reference pilot pseudo-random sequence corresponding
to each reference pilot group among the M reference pilot
groups at least according to a static identification, a refer-
ence pilot group index, and a static identification step size;
determining the initial value of the reference pilot pseudo-
random sequence corresponding to each reference pilot
group among the M reference pilot groups at least according
to a static identification, a reference pilot group index, and
a dynamic identification; or determining the initial value of
the reference pilot pseudo-random sequence corresponding
to each reference pilot group among the M reference pilot
groups at least according to a static identification, a refer-
ence pilot group index, a dynamic identification, and a static
identification step size.

The initial value of the reference pilot pseudo-random
sequence corresponding to each reference pilot group among
the M reference pilot groups is determined according to the
reference pilot sequence parameters in at least one of the
following manners: determining the initial value of the
reference pilot pseudo-random sequence corresponding to
each reference pilot group among the M reference pilot
groups at least according to a static identification, a refer-
ence pilot group index, and a modulo operation; determining
the initial value of the reference pilot pseudo-random
sequence corresponding to each reference pilot group among
the M reference pilot groups at least according to a static
identification, a reference pilot group index, a static identi-
fication step size, and a modulo operation; determining the
initial value of the reference pilot pseudo-random sequence
corresponding to each reference pilot group among the M
reference pilot groups at least according to a static identi-
fication, a reference pilot group index, a dynamic identifi-
cation, and a modulo operation; or determining the initial
value of the reference pilot pseudo-random sequence corre-
sponding to each reference pilot group among the M refer-
ence pilot groups at least according to a static identification,
a reference pilot group index, a dynamic identification, a
static identification step size, and a modulo operation.

In an embodiment of the present invention, the static
identification includes a first location static identification
and a second location static identification, and the modulo
operation includes one of the following operations:

performing a modulo operation on a calculation result of

the static identification and the reference pilot group
index;

performing a modulo operation on a calculation result of

the static identification, the reference pilot group index,
and the static identification step size;

performing a modulo operation on a calculation result of

the first location static identification and the reference
pilot group index;

performing a modulo operation on a calculation result of

the first location static identification, the reference pilot
group index, and the static identification step size;
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performing a modulo operation on a calculation result of
the second location static identification and the refer-
ence pilot group index;
performing a modulo operation on a calculation result of
the second location static identification, the reference
pilot group index, and the static identification step size;

performing a modulo operation on a calculation result of
the first location static identification and the reference
pilot group index, and performing a modulo operation
on a calculation result of the second location static
identification and the reference pilot group index;

performing a modulo operation on a calculation result of
the first location static identification, the reference pilot
group index, and the static identification step size, and
performing a modulo operation on a calculation result
of the second location static identification, the refer-
ence pilot group index, and the static identification step
size;

performing a modulo operation on a calculation result of

the static identification, the dynamic identification, and
the reference pilot group index;

performing a modulo operation on a calculation result of

the static identification, the dynamic identification, the
reference pilot group index, and the static identification
step size;
performing a modulo operation on a calculation result of
the first location static identification, the dynamic iden-
tification, and the reference pilot group index;

performing a modulo operation on a calculation result of
the second location static identification, the dynamic
identification, and the reference pilot group index;

performing a modulo operation on a calculation result of
the first location static identification, the dynamic iden-
tification, the reference pilot group index, and the static
identification step size;

performing a modulo operation on a calculation result of

the second location static identification, the dynamic
identification, the reference pilot group index, and the
static identification step size;
performing a modulo operation on a calculation result of
the first location static identification, the dynamic iden-
tification, and the reference pilot group index, and
performing a modulo operation on a calculation result
of the second location static identification, the dynamic
identification, and the reference pilot group index; or

performing a modulo operation on a calculation result of
the first location static identification, the dynamic iden-
tification, the reference pilot group index, and the static
identification step size, and performing a modulo
operation on a calculation result of the second location
static identification, the dynamic identification, the
reference pilot group index, and the static identification
step size.

In an embodiment of the present invention, the reference
pilot pseudo-random sequences of the M reference pilot
groups include first-type reference pilot pseudo-random
sequences and second-type reference pilot pseudo-random
sequences, where the first-type reference pilot pseudo-ran-
dom sequences include sequences whose values are the
same among the reference pilot pseudo-random sequences
of the M reference pilot groups, and the second-type refer-
ence pilot pseudo-random sequences include sequences
whose values are different among the reference pilot pseudo-
random sequences of the M reference pilot group.

In an embodiment of the present invention, that reference
pilot pseudo-random sequences of the M reference pilot
groups are first-type reference pilot pseudo-random
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sequences is determined through at least one of the follow-
ing: a value of a dynamic identifier being zero; a value of a
static identifier step size being zero; values of static identi-
fiers corresponding to the M reference pilot groups being
identical to each other; or a value of a fallback weight w
being zero.

In another aspect, when a terminal or a base station
transmits a reference pilot signal, the terminal or the base
station may performing precoding on the reference signal,
and in this way, signals of the same transmission antenna
element are superimposed signals from multiple reference
pilot signals. For example, when a DMRS used by a user to
perform data demodulation is transmitted, signals on a port
for transmitting the DMRS is composed of signals trans-
mitted by the transmission antenna element according to a
weight indicated by precoding. Meanwhile, it also means
that the same transmission antenna element needs to trans-
mit signals on multiple DMRS ports. Because of the super-
position of multiple reference signals on the same transmis-
sion antenna element, the transmission power on different
symbols is either much higher than the average power or
much lower than the average power, causing power imbal-
ance. To solve the above problem, the embodiment of the
present invention further provides the following solution.

In an embodiment of the present invention, in response to
a reference pilot being a DMRS, the base station instructs,
through indication information of precoding or indication
information of DMRS ports, the terminal to perform one of
the following operations: multiplying at least one column in
the precoding used by a coefficient, or multiplying the
DMRS on at least one port for transmitting the DMRS by a
coeflicient, and instructs the terminal to transmit the DMRS.

In an embodiment of the present invention, the indication
information meets at least one of the following conditions:

the DMRS ports indicated by the indication information

being one of the following port sets: a port set of
DMRS Type 1: {0,4}, {0, 1,4}, {0, 1, 4,5}, {2, 6}, {2,
3,6}, {2,3,6,7},0r{0,2, 4, 6}, or aport set of DMRS
Type 2: {0, 1, 6}, {0, 1, 6, 7}, {2, 3, 8}, {2, 3, 8, 9},
or {4, 5, 10, 11}; or

precoding codewords indicated by the indication infor-

mation having one of the following characteristics: all
elements in a precoding codeword matrix being non-
zero, or in a precoding word matrix, at least one row
having two non-zero elements.

In an embodiment of the present invention, the DMRS on
the at least one port for transmitting the DMRS is multiplied
by the coefficient in the following manner: coefficients
multiplied by the DMRS on three ports for transmitting the
DMRS being included in coefficients multiplied by the
DMRS on four ports for transmitting the DMRS, and
coeflicients multiplied by the DMRS on two ports for
transmitting the DMRS being included in the coefficients
multiplied by the DMRS on three ports for transmitting the
DMRS.

In an embodiment of the present invention, a coeflicient
multiplied on each port varies with frequency domain
resource elements and/or a coefficient multiplied on each
port varies with time domain resource clements.

In an embodiment of the present invention, at least one
column in the precoding used is multiplied by the coeflicient
in the following manner: coefficients multiplied by two
columns in the precoding being included in coefficients
multiplied by three columns in the precoding, and the
coeflicients multiplied by three columns in the precoding
being included in coefficients multiplied by four columns in
the precoding.
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In an embodiment of the present invention, a coeflicient
multiplied by each column in the precoding varies with
frequency domain resource elements and/or a coeflicient
multiplied by each column in the precoding varies with time
domain resource elements.

Embodiment Two

The embodiment provides a parameter receiving method.
FIG. 5 is a flowchart of a parameter receiving method
according to an embodiment of the present invention. As
shown in FIG. 5, the method includes the steps S502 and
S504.

In step S502, reference pilot sequence parameters are
received.

In step S504, an initial value of a reference pilot pseudo-
random sequence corresponding to each reference pilot
group among the M reference pilot groups is determined
according to the reference pilot sequence parameters, where
the initial value of the reference pilot pseudo-random
sequence is used for generating a pilot pseudo-random
sequence of a corresponding reference pilot group, each
reference pilot group corresponds to at least one reference
pilot port, and M is a positive integer.

Through the above steps, reference pilot sequence param-
eters are received, and an initial value of a reference pilot
pseudo-random sequence corresponding to each reference
pilot group among M reference pilot groups is determined
according to the reference pilot sequence parameters, where
the initial value of the reference pilot pseudo-random
sequence is used for generating a pilot pseudo-random
sequence of a corresponding reference pilot group. Through
the above solution, the problem of excessive PAPR of
reference signals caused by the same pilot sequence in the
related art can be solved, and thus the PAPR of reference
signals can be effectively reduced.

In an embodiment of the present invention, the reference
pilot groups include at least one of: a reference pilot port
group, a reference pilot CDM group, or a CDM group
corresponding to a reference pilot port.

In an embodiment of the present invention, the reference
pilot sequence parameters include at least one of: a static
identification, a static identification step size, a dynamic
identification, a reference pilot group index, and a fallback
weight w, where the reference pilot group index includes a
reference pilot group absolute index and a reference pilot
group relative index.

In an embodiment of the present invention, the method
includes at least one of: configuring the static identification
through high layer signaling; configuring the static identi-
fication step size through high layer signaling; configuring
the dynamic identification through physical layer signaling;
configuring the reference pilot group index through physical
layer signaling; configuring the fallback weight w through
high layer signaling or physical layer signaling; or deter-
mining the fallback weight w through the static identifica-
tion or the dynamic identification.

In an embodiment of the present invention, K static
identifications are configured through high layer signaling,
and the K static identifications are divided into L static
identification groups, where K is a positive even number,
and L is an integer greater than 1 and less than K.

In an embodiment of the present invention, the method
includes at least one of: determining a value of K according
to at least one of: the number of the reference pilot groups,
the number of transport layers, or a reference pilot type;
determining a value of L according to the number of the
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reference pilot groups; or determining the number of static
identifications included in one of the static identification
groups according to the number of pilot port groups.

In an embodiment of the present invention, the method
includes at least one of: selecting the static identification
group through the dynamic identification and the reference
pilot group index; selecting the static identification group
through the dynamic identification; selecting the static iden-
tification group through the reference pilot group index; or
selecting the static identification through the dynamic iden-
tification and the reference pilot group index.

In an embodiment of the present invention, the initial
value of the reference pilot pseudo-random sequence corre-
sponding to each reference pilot group among the M refer-
ence pilot groups is determined according to the reference
pilot sequence parameters in at least one of the following
manners: determining the initial value of the reference pilot
pseudo-random sequence corresponding to each reference
pilot group among the M reference pilot groups at least
according to a static identification and a reference pilot
group index; determining the initial value of the reference
pilot pseudo-random sequence corresponding to each refer-
ence pilot group among the M reference pilot groups at least
according to a static identification, a reference pilot group
index, and a static identification step size; determining the
initial value of the reference pilot pseudo-random sequence
corresponding to each reference pilot group among the M
reference pilot groups at least according to a static identi-
fication, a reference pilot group index, and a dynamic
identification; or determining the initial value of the refer-
ence pilot pseudo-random sequence corresponding to each
reference pilot group among the M reference pilot groups at
least according to a static identification, a reference pilot
group index, a dynamic identification, and a static identifi-
cation step size.

In an embodiment, the initial value of the reference pilot
pseudo-random sequence corresponding to each reference
pilot group among the M reference pilot groups is deter-
mined according to the reference pilot sequence parameters
in at least one of the following manners:

determining the initial value of the reference pilot pseudo-

random sequence corresponding to each reference pilot
group among the M reference pilot groups at least
according to a static identification, a reference pilot
group index, and a modulo operation; determining the
initial value of the reference pilot pseudo-random
sequence corresponding to each reference pilot group
among the M reference pilot groups at least according
to a static identification, a reference pilot group index,
a static identification step size, and a modulo operation;
determining the initial value of the reference pilot
pseudo-random sequence corresponding to each refer-
ence pilot group among the M reference pilot groups at
least according to a static identification, a reference
pilot group index, a dynamic identification, and a
modulo operation; or determining the initial value of
the reference pilot pseudo-random sequence corre-
sponding to each reference pilot group among the M
reference pilot groups at least according to a static
identification, a reference pilot group index, a dynamic
identification, a static identification step size, and a
modulo operation.

In an embodiment of the present invention, the static
identification includes a first location static identification
and a second location static identification, and the modulo
operation includes one of the following operations:
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performing a modulo operation on a calculation result of
the static identification and the reference pilot group
index;

performing a modulo operation on a calculation result of
the static identification, the reference pilot group index,
and the static identification step size;

performing a modulo operation on a calculation result of
the first location static identification and the reference
pilot group index;

performing a modulo operation on a calculation result of
the first location static identification, the reference pilot
group index, and the static identification step size;

performing a modulo operation on a calculation result of
the second location static identification and the refer-
ence pilot group index;

performing a modulo operation on a calculation result of
the second location static identification, the reference
pilot group index, and the static identification step size;

performing a modulo operation on a calculation result of
the first location static identification and the reference
pilot group index, and performing a modulo operation
on a calculation result of the second location static
identification and the reference pilot group index;

performing a modulo operation on a calculation result of
the first location static identification, the reference pilot
group index, and the static identification step size, and
performing a modulo operation on a calculation result
of the second location static identification, the refer-
ence pilot group index, and the static identification step
size;

performing a modulo operation on a calculation result of
the static identification, the dynamic identification, and
the reference pilot group index;

performing a modulo operation on a calculation result of
the static identification, the dynamic identification, the
reference pilot group index, and the static identification
step size;

performing a modulo operation on a calculation result of
the first location static identification, the dynamic iden-
tification, and the reference pilot group index;

performing a modulo operation on a calculation result of
the second location static identification, the dynamic
identification, and the reference pilot group index;

performing a modulo operation on a calculation result of
the first location static identification, the dynamic iden-
tification, the reference pilot group index, and the static
identification step size;

performing a modulo operation on a calculation result of
the second location static identification, the dynamic
identification, the reference pilot group index, and the
static identification step size;

performing a modulo operation on a calculation result of
the first location static identification, the dynamic iden-
tification, and the reference pilot group index, and
performing a modulo operation on a calculation result
of the second location static identification, the dynamic
identification, and the reference pilot group index; or

performing a modulo operation on a calculation result of
the first location static identification, the dynamic iden-
tification, the reference pilot group index, and the static
identification step size, and performing a modulo
operation on a calculation result of the second location
static identification, the dynamic identification, the
reference pilot group index, and the static identification
step size.

In an embodiment of the present invention, the reference

pilot pseudo-random sequences of the M reference pilot
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groups include first-type reference pilot pseudo-random
sequences and second-type reference pilot pseudo-random
sequences, where the first-type reference pilot pseudo-ran-
dom sequences include sequences whose values are the
same among the reference pilot pseudo-random sequences
of the M reference pilot groups, and the second-type refer-
ence pilot pseudo-random sequences include sequences
whose values are different among the reference pilot pseudo-
random sequences of the M reference pilot group.

In an embodiment of the present invention, that reference
pilot pseudo-random sequences of the M reference pilot
groups are determined to be first-type reference pilot
pseudo-random sequences through at least one of the fol-
lowing:

a value of a dynamic identifier being zero; a value of a
static identifier step size being zero; values of static
identifiers corresponding to the M reference pilot
groups being identical to each other; or a value of a
fallback weight w being zero.

In an embodiment of the present invention, in response to

a reference signal being a DMRS, the terminal receives
indication information of precoding or indication informa-
tion of DMRS ports to perform at least one of the following
operations: multiplying at least one column in the precoding
used by a coefficient, or multiplying the DMRS on at least
one port for transmitting the DMRS by a coefficient, and the
terminal is instructed to transmit the DMRS.

In an embodiment of the present invention, the indication
information meets at least one of the following conditions:

the DMRS ports indicated by the indication information
being one of the following port sets: a port set of
DMRS Type 1: {0,4}, {0, 1,4}, {0, 1, 4,5}, {2, 6}, {2,
3,6}, {2,3,6,7},0r{0,2, 4, 6}, or aport set of DMRS
Type 2: {0, 1, 6}, {0, 1, 6, 7}, {2, 3, 8}, {2, 3, 8, 9},
or {4, 5, 10, 11}; or precoding codewords indicated by
the indication information having one of the following
characteristics: all elements in a precoding codeword
matrix being non-zero, or in a precoding word matrix,
at least one row having two non-zero elements.

In an embodiment of the present invention, the DMRS on
the at least one port for transmitting the DMRS is multiplied
by the coefficient in the following manner: coefficients
multiplied by the DMRS on three ports for transmitting the
DMRS being included in coefficients multiplied by the
DMRS on four ports for transmitting the DMRS, and
coeflicients multiplied by the DMRS on two ports for
transmitting the DMRS being included in the coefficients
multiplied by the DMRS on three ports for transmitting the
DMRS.

In an embodiment of the present invention, a coeflicient
multiplied on each port varies with frequency domain
resource elements, and/or a coefficient multiplied on each
port varies with time domain resource clements.

In an embodiment of the present invention, at least one
column in the precoding used is multiplied by the coeflicient
in the following manner: coefficients multiplied by two
columns in the precoding being included in coefficients
multiplied by three columns in the precoding, and the
coeflicients multiplied by three columns in the precoding
being included in coefficients multiplied by four columns in
the precoding.

In an embodiment of the present invention, a coeflicient
multiplied by each column in the precoding varies with
frequency domain resource elements and/or a coeflicient
multiplied by each column in the precoding varies with time
domain resource elements.
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From the description of the preceding embodiments, it
will be apparent to those skilled in the art that the method in
the preceding embodiments may be implemented by soft-
ware plus a necessary general-purpose hardware platform or
may of course be implemented by hardware. However, in
many cases, the former is a preferred implementation. Based
on this understanding, the solutions provided by the present
disclosure substantially, or the part contributing to the
related art, may be embodied in the form of a software
product. The computer software product is stored in a
storage medium (such as a read-only memory (ROM)/
random-access memory (RAM), a magnetic disk or an
optical disk) and includes several instructions for enabling a
terminal device (which may be a mobile phone, a computer,
a server, a network device, or the like) to execute the method
according to each embodiment of the present invention.

Embodiment Three

An embodiment of the present invention further provides
a parameter configuration apparatus which is configured to
implement the above-mentioned embodiments and imple-
mentations. What has been described will not be repeated.
As used below, the term “module” may be software, hard-
ware or a combination thereof capable of implementing
predetermined functions. The apparatus in the embodiment
described below is preferably implemented by software, but
an implementation by hardware or by a combination of
software and hardware is also possible and conceivable.

FIG. 6 is a structural diagram of a parameter configuration
apparatus according to an embodiment of the present inven-
tion. As shown in FIG. 6, the apparatus includes a configu-
ration module 60 and a first determination module 62.

The configuration module 60 is configured to configure
reference pilot sequence parameters.

The first determination module 62 is configured to deter-
mine, according to the reference pilot sequence parameters,
an initial value of a reference pilot pseudo-random sequence
corresponding to each reference pilot group among the M
reference pilot groups, where the initial value of the refer-
ence pilot pseudo-random sequence is used for generating a
pilot pseudo-random sequence of a corresponding reference
pilot group, each reference pilot group corresponds to at
least one reference pilot port, and M is a positive integer.

Through the above modules, reference pilot sequence
parameters are received, and an initial value of a reference
pilot pseudo-random sequence corresponding to each refer-
ence pilot group among the M reference pilot groups is
determined according to the reference pilot sequence param-
eters, where the initial value of the reference pilot pseudo-
random sequence is used for generating a pilot pseudo-
random sequence of a corresponding reference pilot group.
Through the above solution, the problem of excessive PAPR
of reference signals caused by the same pilot sequence in the
related art can be solved, and thus the PAPR of reference
signals can be effectively reduced.

In an embodiment of the present invention, the reference
pilot groups include at least one of: a reference pilot port
group, a reference pilot CDM group, or a CDM group
corresponding to a reference pilot port.

In an embodiment of the present invention, the reference
pilot sequence parameters include at least one of: a static
identification, a static identification step size, a dynamic
identification, a reference pilot group index, and a fallback
weight w, where the reference pilot group index includes a
reference pilot group absolute index and a reference pilot
group relative index.
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In an embodiment of the present invention, the method
includes at least one of:

configuring the static identification through high layer

signaling;

configuring the static identification step size through high

layer signaling;

configuring the dynamic identification through physical

layer signaling;

configuring the reference pilot group index through physi-

cal layer signaling;

configuring the fallback weight w through high layer

signaling or physical layer signaling; or

determining the fallback weight w through the static

identification or the dynamic identification.
In an embodiment of the present invention, K static
identifications are configured through high layer signaling,
and the K static identifications are divided into L static
identification groups, where K is a positive even number,
and L is an integer greater than 1 and less than K.
In an embodiment of the present invention, the method
includes at least one of:
determining a value of K according to at least one of: the
number of the reference pilot groups, the number of
transport layers, or a reference pilot type;

determining a value of L. according to the number of the
reference pilot groups; or

determining the number of static identifications included

in one of the static identification groups according to
the number of pilot port groups.

The method includes one of:

selecting the static identification group through the

dynamic identification and the reference pilot group
index;

selecting the static identification group through the

dynamic identification;

selecting the static identification group through the refer-

ence pilot group index; or

selecting the static identification through the dynamic

identification and the reference pilot group index.
In an embodiment of the present invention, the initial
value of the reference pilot pseudo-random sequence corre-
sponding to each reference pilot group among the M refer-
ence pilot groups is determined according to the reference
pilot sequence parameters in at least one of the following
manners:
determining the initial value of the reference pilot pseudo-
random sequence corresponding to each reference pilot
group among the M reference pilot groups at least
according to a static identification and a reference pilot
group index;
determining the initial value of the reference pilot pseudo-
random sequence corresponding to each reference pilot
group among the M reference pilot groups at least
according to a static identification, a reference pilot
group index, and a static identification step size;

determining the initial value of the reference pilot pseudo-
random sequence corresponding to each reference pilot
group among the M reference pilot groups at least
according to a static identification, a reference pilot
group index, and a dynamic identification; or

determining the initial value of the reference pilot pseudo-
random sequence corresponding to each reference pilot
group among the M reference pilot groups at least
according to a static identification, a reference pilot
group index, a dynamic identification, and a static
identification step size.

10

15

20

25

30

35

40

45

14

In an embodiment of the present invention, the initial
value of the reference pilot pseudo-random sequence corre-
sponding to each reference pilot group among the M refer-
ence pilot groups is determined according to the reference
pilot sequence parameters in at least one of the following
manners:

determining the initial value of the reference pilot pseudo-

random sequence corresponding to each reference pilot
group among the M reference pilot groups at least
according to a static identification, a reference pilot
group index, and a modulo operation; determining the
initial value of the reference pilot pseudo-random
sequence corresponding to each reference pilot group
among the M reference pilot groups at least according
to a static identification, a reference pilot group index,
a static identification step size, and a modulo operation;
determining the initial value of the reference pilot
pseudo-random sequence corresponding to each refer-
ence pilot group among the M reference pilot groups at
least according to a static identification, a reference
pilot group index, a dynamic identification, and a
modulo operation; or determining the initial value of
the reference pilot pseudo-random sequence corre-
sponding to each reference pilot group among the M
reference pilot groups at least according to a static
identification, a reference pilot group index, a dynamic
identification, a static identification step size, and a
modulo operation.

In an embodiment of the present invention, the static
identification includes a first location static identification
and a second location static identification, and the modulo
operation includes one of the following operations:

performing a modulo operation on a calculation result of

the static identification and the reference pilot group
index;

performing a modulo operation on a calculation result of

the static identification, the reference pilot group index,
and the static identification step size;

performing a modulo operation on a calculation result of

the first location static identification and the reference
pilot group index;
performing a modulo operation on a calculation result of
the first location static identification, the reference pilot
group index, and the static identification step size;

performing a modulo operation on a calculation result of
the second location static identification and the refer-
ence pilot group index;
performing a modulo operation on a calculation result of
the second location static identification, the reference
pilot group index, and the static identification step size;

performing a modulo operation on a calculation result of
the first location static identification and the reference
pilot group index, and performing a modulo operation
on a calculation result of the second location static
identification and the reference pilot group index;

performing a modulo operation on a calculation result of
the first location static identification, the reference pilot
group index, and the static identification step size, and
performing a modulo operation on a calculation result
of the second location static identification, the refer-
ence pilot group index, and the static identification step
size;

performing a modulo operation on a calculation result of

the static identification, the dynamic identification, and
the reference pilot group index;
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performing a modulo operation on a calculation result of
the static identification, the dynamic identification, the
reference pilot group index, and the static identification
step size;

performing a modulo operation on a calculation result of
the first location static identification, the dynamic iden-
tification, and the reference pilot group index;

performing a modulo operation on a calculation result of
the second location static identification, the dynamic
identification, and the reference pilot group index;

performing a modulo operation on a calculation result of
the first location static identification, the dynamic iden-
tification, the reference pilot group index, and the static
identification step size;

performing a modulo operation on a calculation result of
the second location static identification, the dynamic
identification, the reference pilot group index, and the
static identification step size;

performing a modulo operation on a calculation result of
the first location static identification, the dynamic iden-
tification, and the reference pilot group index, and
performing a modulo operation on a calculation result
of the second location static identification, the dynamic
identification, and the reference pilot group index; or

performing a modulo operation on a calculation result of
the first location static identification, the dynamic iden-
tification, the reference pilot group index, and the static
identification step size, and performing a modulo
operation on a calculation result of the second location
static identification, the dynamic identification, the
reference pilot group index, and the static identification
step size.

In an embodiment of the present invention, the reference
pilot pseudo-random sequences of the M reference pilot
groups include first-type reference pilot pseudo-random
sequences and second-type reference pilot pseudo-random
sequences, where the first-type reference pilot pseudo-ran-
dom sequences include sequences whose values are the
same among the reference pilot pseudo-random sequences
of the M reference pilot groups, and the second-type refer-
ence pilot pseudo-random sequences include sequences
whose values are different among the reference pilot pseudo-
random sequences of the M reference pilot group.

In an embodiment of the present invention, that reference
pilot pseudo-random sequences of the M reference pilot
groups are determined to be first-type reference pilot
pseudo-random sequences through at least one of the fol-
lowing:

a value of a dynamic identifier being zero; a value of a
static identifier step size being zero; values of static
identifiers corresponding to the M reference pilot
groups being identical to each other; or a value of a
fallback weight w being zero.

In an embodiment of the present invention, in response to

a reference signal being a DMRS, the base station instructs,
through indication information of precoding or indication
information of DMRS ports, the terminal to perform one of
the following operations: multiplying at least one column in
the precoding used by a coefficient, or multiplying the
DMRS on at least one port for transmitting the DMRS by a
coeflicient, and instructs the terminal to transmit the DMRS.

In an embodiment of the present invention, the indication
information meets at least one of the following conditions:

the DMRS ports indicated by the indication information
being one of the following port sets: a port set of
DMRS Type 1: {0,4}, {0, 1,4}, {0, 1, 4,5}, {2, 6}, {2,
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3,6},{2,3,6,7},0r{0,2, 4, 6}, or aport set of DMRS
Type 2: {0, 1, 6}, {0, 1, 6, 7}, {2, 3, 8}, {2, 3, 8, 9},
or {4, 5, 10, 11}; or

precoding codewords indicated by the indication infor-

mation having one of the following characteristics: all
elements in a precoding codeword matrix being non-
zero, or in a precoding word matrix, at least one row
having two non-zero elements.

In an embodiment of the present invention, the DMRS on
the at least one port for transmitting the DMRS is multiplied
by the coefficient in the following manner: coeflicients
multiplied by the DMRS on three ports for transmitting the
DMRS being included in coefficients multiplied by the
DMRS on four ports for transmitting the DMRS, and
coeflicients multiplied by the DMRS on two ports for
transmitting the DMRS being included in the coefficients
multiplied by the DMRS on three ports for transmitting the
DMRS.

In an embodiment of the present invention, a coeflicient
multiplied on each port varies with frequency domain
resource elements, and/or a coefficient multiplied on each
port varies with time domain resource eclements.

In an embodiment of the present invention, at least one
column in the precoding used is multiplied by the coeflicient
in the following manner: coefficients multiplied by two
columns in the precoding being included in coefficients
multiplied by three columns in the precoding, and the
coeflicients multiplied by three columns in the precoding
being included in coefficients multiplied by four columns in
the precoding.

In an embodiment of the present invention, a coeflicient
multiplied by each column in the precoding varies with
frequency domain resource elements and/or a coeflicient
multiplied by each column in the precoding varies with time
domain resource elements.

Embodiment Four

The embodiment of the present invention further provides
a parameter receiving apparatus which is configured to
implement the above-mentioned embodiments and imple-
mentations. What has been described will not be repeated.
As used below, the term “module” may be software, hard-
ware or a combination thereof capable of implementing
predetermined functions. The apparatus in the embodiment
described below is preferably implemented by software, but
an implementation by hardware or by a combination of
software and hardware is also possible and conceivable.

FIG. 7 is a structural diagram of a parameter receiving
apparatus according to an embodiment of the present inven-
tion. As shown in FIG. 7, the apparatus includes a reception
module 70 and a second determination module 72.

The reception module 70 is configured to receive refer-
ence pilot sequence parameters.

The second determination module 72 is configured to
determine, according to the reference pilot sequence param-
eters, an initial value of a reference pilot pseudo-random
sequence corresponding to each reference pilot group among
M reference pilot groups, where the initial value of the
reference pilot pseudo-random sequence is used for gener-
ating a pilot pseudo-random sequence of a corresponding
reference pilot group, each reference pilot group corre-
sponds to at least one reference pilot port, and M is a positive
integer. The second determination module 72 herein is a first
determination module in this parameter receiving apparatus.

Through the above steps, reference pilot sequence param-
eters are received, and an initial value of a reference pilot
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pseudo-random sequence corresponding to each reference
pilot group among the M reference pilot groups is deter-
mined according to the reference pilot sequence parameters,
where the initial value of the reference pilot pseudo-random
sequence is used for generating a pilot pseudo-random
sequence of a corresponding reference pilot group. Through
the above solution, the problem of excessive PAPR of
reference signals caused by the same pilot sequence in the
related art can be solved, and thus the PAPR of reference
signals can be effectively reduced.

In an embodiment of the present invention, the reference
pilot groups include at least one of: a reference pilot port
group, a reference pilot CDM group, or a CDM group
corresponding to a reference pilot port.

In an embodiment of the present invention, the reference
pilot sequence parameters include at least one of: a static
identification, a static identification step size, a dynamic
identification, a reference pilot group index, and a fallback
weight w, where the reference pilot group index includes a
reference pilot group absolute index and a reference pilot
group relative index.

In an embodiment of the present invention, the method
includes at least one of:

configuring the static identification through high layer

signaling;

configuring the static identification step size through high

layer signaling;

configuring the dynamic identification through physical

layer signaling;

configuring the reference pilot group index through physi-

cal layer signaling; or

configuring the fallback weight w through high layer

signaling or physical layer signaling; or

determining the fallback weight w through the static

identification or the dynamic identification.

In an embodiment of the present invention, K static
identifications are configured through high layer signaling,
and the K static identifications are divided into L static
identification groups, where K is a positive even number,
and L is an integer greater than 1 and less than K.

In an embodiment of the present invention, the method
includes at least one of:

determining a value of K according to at least one of: the

number of the reference pilot groups, the number of
transport layers, or a reference pilot type;

determining a value of L. according to the number of the

reference pilot groups; or determining the number of
static identifications included in one of the static iden-
tification groups according to the number of pilot port
groups.

In an embodiment of the present invention, the method
includes at least one of:

selecting the static identification group through the

dynamic identification and the reference pilot group
index;

selecting the static identification group through the

dynamic identification;

selecting the static identification group through the refer-

ence pilot group index; or selecting the static identifi-
cation through the dynamic identification and the ref-
erence pilot group index.

In an embodiment of the present invention, the initial
value of the reference pilot pseudo-random sequence corre-
sponding to each reference pilot group among the M refer-
ence pilot groups is determined according to the reference
pilot sequence parameters in at least one of the following
manners:
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determining the initial value of the reference pilot pseudo-
random sequence corresponding to each reference pilot
group among the M reference pilot groups at least
according to a static identification and a reference pilot
group index;
determining the initial value of the reference pilot pseudo-
random sequence corresponding to each reference pilot
group among the M reference pilot groups at least
according to a static identification, a reference pilot
group index, and a static identification step size;

determining the initial value of the reference pilot pseudo-
random sequence corresponding to each reference pilot
group among the M reference pilot groups at least
according to a static identification, a reference pilot
group index, and a dynamic identification; or

determining the initial value of the reference pilot pseudo-
random sequence corresponding to each reference pilot
group among the M reference pilot groups at least
according to a static identification, a reference pilot
group index, a dynamic identification, and a static
identification step size.

In an embodiment of the present invention, the initial
value of the reference pilot pseudo-random sequence corre-
sponding to each reference pilot group among the M refer-
ence pilot groups is determined according to the reference
pilot sequence parameters in at least one of the following
manners: determining the initial value of the reference pilot
pseudo-random sequence corresponding to each reference
pilot group among the M reference pilot groups at least
according to a static identification, a reference pilot group
index, and a modulo operation; determining the initial value
of the reference pilot pseudo-random sequence correspond-
ing to each reference pilot group among the M reference
pilot groups at least according to a static identification, a
reference pilot group index, a static identification step size,
and a modulo operation; determining the initial value of the
reference pilot pseudo-random sequence corresponding to
each reference pilot group among the M reference pilot
groups at least according to a static identification, a refer-
ence pilot group index, a dynamic identification, and a
modulo operation; or determining the initial value of the
reference pilot pseudo-random sequence corresponding to
each reference pilot group among the M reference pilot
groups at least according to a static identification, a refer-
ence pilot group index, a dynamic identification, a static
identification step size, and a modulo operation.

In an embodiment of the present invention, the static
identification includes a first location static identification
and a second location static identification, and the modulo
operation includes one of the following operations:

performing a modulo operation on a calculation result of

the static identification and the reference pilot group
index;

performing a modulo operation on a calculation result of

the static identification, the reference pilot group index,
and the static identification step size;

performing a modulo operation on a calculation result of

the first location static identification and the reference
pilot group index;
performing a modulo operation on a calculation result of
the first location static identification, the reference pilot
group index, and the static identification step size;

performing a modulo operation on a calculation result of
the second location static identification and the refer-
ence pilot group index;
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performing a modulo operation on a calculation result of
the second location static identification, the reference
pilot group index, and the static identification step size;

performing a modulo operation on a calculation result of
the first location static identification and the reference
pilot group index, and performing a modulo operation
on a calculation result of the second location static
identification and the reference pilot group index;

performing a modulo operation on a calculation result of
the first location static identification, the reference pilot
group index, and the static identification step size, and
performing a modulo operation on a calculation result
of the second location static identification, the refer-
ence pilot group index, and the static identification step
size;

performing a modulo operation on a calculation result of

the static identification, the dynamic identification, and
the reference pilot group index;

performing a modulo operation on a calculation result of

the static identification, the dynamic identification, the
reference pilot group index, and the static identification
step size;
performing a modulo operation on a calculation result of
the first location static identification, the dynamic iden-
tification, and the reference pilot group index;

performing a modulo operation on a calculation result of
the second location static identification, the dynamic
identification, and the reference pilot group index;

performing a modulo operation on a calculation result of
the first location static identification, the dynamic iden-
tification, the reference pilot group index, and the static
identification step size;

performing a modulo operation on a calculation result of

the second location static identification, the dynamic
identification, the reference pilot group index, and the
static identification step size;
performing a modulo operation on a calculation result of
the first location static identification, the dynamic iden-
tification, and the reference pilot group index, and
performing a modulo operation on a calculation result
of the second location static identification, the dynamic
identification, and the reference pilot group index; or

performing a modulo operation on a calculation result of
the first location static identification, the dynamic iden-
tification, the reference pilot group index, and the static
identification step size, and performing a modulo
operation on a calculation result of the second location
static identification, the dynamic identification, the
reference pilot group index, and the static identification
step size.

In an embodiment of the present invention, the reference
pilot pseudo-random sequences of the M reference pilot
groups include first-type reference pilot pseudo-random
sequences and second-type reference pilot pseudo-random
sequences, where the first-type reference pilot pseudo-ran-
dom sequences include sequences whose values are the
same among the reference pilot pseudo-random sequences
of the M reference pilot groups, and the second-type refer-
ence pilot pseudo-random sequences include sequences
whose values are different among the reference pilot pseudo-
random sequences of the M reference pilot group.

In an embodiment of the present invention, that reference
pilot pseudo-random sequences of the M reference pilot
groups are first-type reference pilot pseudo-random
sequences is determined through at least one of the follow-
ing: a value of a dynamic identifier being zero; a value of a
static identifier step size being zero; a value of a static
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identifier corresponding to each of the M reference pilot
groups being identical to each other; or a value of a fallback
weight w being zero.

In an embodiment of the present invention, in response to
a reference signal being a DMRS, the terminal receives
indication information of precoding or indication informa-
tion of DMRS ports to perform at least one of the following
operations: multiplying at least one column in the precoding
used by a coefficient, or multiplying the DMRS on at least
one port for transmitting the DMRS by a coefficient, and the
terminal is instructed to transmit the DMRS.

In an embodiment of the present invention, the indication
information meets at least one of the following conditions:

the DMRS ports indicated by the indication information

being one of the following port sets: a port set of
DMRS Type 1: {0, 4}, {0, 1,4}, {0, 1, 4, 5}, {2, 6}, {2,
3,6},{2,3,6,7},0r{0,2, 4, 6}, or aport set of DMRS
Type 2: {0, 1, 6}, {0, 1, 6, 7}, {2, 3, 8}, {2, 3, 8, 9},
or {4, 5, 10, 11}; or

precoding codewords indicated by the indication infor-

mation having one of the following characteristics: all
elements in a precoding codeword matrix being non-
zero, or in a precoding word matrix, at least one row
having two non-zero elements.

In an embodiment of the present invention, the DMRS on
the at least one port for transmitting the DMRS is multiplied
by the coefficient in the following manner: coeflicients
multiplied by the DMRS on three ports for transmitting the
DMRS being included in coefficients multiplied by the
DMRS on four ports for transmitting the DMRS, and
coeflicients multiplied by the DMRS on two ports for
transmitting the DMRS being included in the coefficients
multiplied by the DMRS on three ports for transmitting the
DMRS.

In an embodiment of the present invention, a coeflicient
multiplied on each port varies with frequency domain
resource elements, and/or a coefficient multiplied on each
port varies with time domain resource eclements.

In an embodiment of the present invention, at least one
column in the precoding used is multiplied by the coeflicient
in the following manner: coefficients multiplied by two
columns in the precoding being included in coefficients
multiplied by three columns in the precoding, and the
coeflicients multiplied by three columns in the precoding
being included in coefficients multiplied by four columns in
the precoding.

In an embodiment of the present invention, a coeflicient
multiplied by each column in the precoding varies with
frequency domain resource elements and/or a coeflicient
multiplied by each column in the precoding varies with time
domain resource elements.

The following describes the processes of parameter con-
figuration and parameter receiving in conjunction with
embodiments that are not intended to limit the solution of
embodiments of the present invention.

The reference pilot group involved in the present disclo-
sure may be replaced with the following concepts: reference
pilot port group, reference pilot CDM group, CDM group
corresponding to a reference pilot port, CDM group, and
CDM Group. The reference pilot includes, but is not limited
to, CSI-RS, DMRS, and SRS. The reference pilot port refers
to a resource element (RE) used for transmitting a reference
pilot signal, or an RE group.

In an embodiments of the present invention, the reference
pilot group indexes may also be group numbers, numbers,
indications or identifications of the reference pilot groups,
and the reference pilot group indexes include reference pilot
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group relative indexes and reference pilot group absolute
indexes. The reference pilot group absolute indexes are
numbers or indexes of all reference pilot groups from
smallest to largest. For example, L reference pilots divided
into M reference pilot groups, and then the reference pilot
group absolute indexes are reference pilot group 0 to refer-
ence pilot group (M—1), where L and M are positive integers.
The reference pilot group relative indexes refer to reference
pilot group indexes of reference pilot groups assigned to a
terminal after these reference pilot groups are reordered
according to magnitudes of their reference pilot group
absolute indexes. For example, if M' reference pilot groups
among the M reference pilot groups are assigned to the
terminal, where M' is less than M, the reference pilot group
relative indexes are reference pilot group relative index 0 to
reference pilot group relative index (M'-1). For example,
when M=6 and reference pilot groups assigned to the
terminal are {reference pilot group 5, reference pilot group
1}, the relative index of reference pilot group 1 is reference
pilot group relative index O, and the relative index of
reference pilot group 5 is reference pilot group relative index
1.

Example One

The example is used for illustrating the generation of
CSI-RS sequences when the reference pilot signals are
CSI-RSs. The base station generates a reference pilot
pseudo-random sequence of each CSI-RS port group
through the following equation.

L ! w

‘/5(1 -2-cCm)+j—=(01-2-c2m+1))

\2

r(m) =

In the above equation, the length of c(n) is n=0,1, . . .,
Mpa—1, which is defined, but is not limited to, by:

c(m)=(x (n+N)H+x(n+N))mod 2
x, (3 1D)=(x,(n+3)+x,(n))mod 2

Ao(143 D=(xo(nH3 )2 Hx, (4 Hx,(r))mod 2

N=1600, a first sequence x,(n) is initialized as a
sequence X,(0)=1,x,(n)=0,n=1,2, . . . ,30, and a second
m-sequence (sequence m) X,(n) is denoted as

30 o
Cinit = Z xa2(i)- 2,
=0

where c;,,, is the initial value of the reference pilot pseudo-
random sequence.

The base station maps the generated reference pilot
pseudo-random sequence onto a pilot port and transmits the
reference pilot.

Different CSI-RS pilot port groups correspond to different
CDM Groups, respectively, and different CSI-RS pilot
groups are orthogonal in the frequency domain or the time
domain. In order to generate reference pilot sequences on
different CSI-RS port groups, the base station needs to
configure reference pilot sequence parameters and deter-
mine an initial value of a reference pilot pseudo-random
sequence corresponding to each of M reference pilot groups
according to the reference pilot sequence parameters, where
M is a positive integer, and the reference pilot sequence
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parameter includes at least one of: a static identification, a
static identification step size, or a reference pilot group
index.

Similarly, the terminal generates a reference pilot pseudo-
random sequence of each CSI-RS port group by using
Equation (1), and estimates a channel on the pilot port
according to the generated reference pilot pseudo-random
sequence. In order to generate reference pilot sequences on
different CSI-RS port groups, the terminal needs to receive
reference pilot sequence parameters and determine an initial
value of a reference pilot pseudo-random sequence corre-
sponding to each of M reference pilot groups according to
the reference pilot sequence parameters, where M is a
positive integer, and the reference pilot sequence parameter
includes at least one of: a static identification, a static
identification step size, or a reference pilot group index.

The following illustrates how initial values of the refer-
ence pilot pseudo-random sequences are determined based
on reference pilot sequence parameters by using several
different examples.

Example Two

The example illustrates that the terminal or the base
station determines the initial values of CSI-RS pseudo-
random sequences based on the reference pilot sequence
parameters.

The base station or the terminal determines the initial
value of a CSI-RS pseudo-random sequence in the following
manner.

The initial value of the reference pilot pseudo-random
sequence corresponding to each reference pilot group of M
reference pilot groups is determined at least according to a
static identification and a reference pilot group index. The
initial value of a reference pilot pseudo-random sequence
corresponding to an (n_,,)™ CSI-RS pilot group is deter-
mined through one of the following equations:

Conideam)=2'*-(14n, FHH1D 2 pt e gm)+)H1p)
mod 23!, or

ConidPeam)=2' (141, 120 111, g+ D)
mod 23!, or

ConilMeam)=(2 -1 401, FHi D200, ottt g D4 ot
Hegmmod 231,

Alternatively, the initial value of the reference pilot
pseudo-random sequence corresponding to each reference
pilot group of M reference pilot groups is determined at least
according to a static identification, a reference pilot group
index, and a modulo operation. The initial value of a
reference pilot pseudo-random sequence corresponding to
an (n,,,)" CSI-RS pilot group is determined in one of the
following manners (a), (b), (c) and (d).

(a) A modulo operation is carried out on a calculation
result of a first location static identification and a reference
pilot group index by using, but not limited to, one of the
following equations:

ConidMeam=(2'*-(1dn, fHI Dy 51 gmod 20+
1)y+n,,)mod 23!,

Conilegm=(2 "1, fHHD2(npH1gdmod 240+
Dn,ptn,,, ymod 231,

H1mod

cdm

Conido =" 14";,{“"’“'1 Y2(n;ptn
2%%)4n,,)mod 231, or

Coinil(, ) =(2'O-(14n, FHH1) (2, 5411, )+ 1Mo
22y (1 p,))mod 231,
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(b) A modulo operation is carried out on a calculation
result of a second location static identification and a refer-
ence pilot group index by using, but not limited to, one of the
following equations:

Cinid =210 (1412, f"‘z"‘l)(z(”lw"‘ncdm)*'l)+(”llD+
Hegmimod 2°1mod 23!

mzt(ncdm) (210 (14n
2Dmod 23!

F+1+1)(2n,p51)+(1p 1,5, )mod

edm.

(c) A modulo operation is carried out on a calculation
result of a first location static identification and a reference
pilot group index and on a calculation result of the second
location static identification and the reference pilot group
index by using, but not limited to, one of the following
equations:

Cinid =210 (1412, f"‘z"‘l)(z(”w*‘ncdm)mOd 2k
D (syptn g, ymod 2¥1mod 231, or
ConidPegn) = 2'%(14n, } P20yt

2% )+(n,D+ncdm)mod 2mod 231,

)+1)mod

edm.

(d) A modulo operation may be carried out on a calcula-
tion result of a static identification and a reference pilot
group index by using, but not limited to, any one of
equations in (a), (b) or (c) in this example.

In the above equations, n, ** is a slot index number of a
radio frame, 1 is an orthogonal frequency division multi-
plexing (OFDM) symbol index number on a slot, and n, is
the static identification. The base station configures n,;, to
the terminal through high layer signaling, for example, the
scrambling ID of the high layer signaling, and the terminal
obtains n;,, by receiving the high layer signaling. n_,,, is a
reference pilot group index, or a CDM group 1ndex corre-
sponding to a reference pilot, or a CDM group index.

(n®@)mod 2* denotes a modulo operation on the identifi-
cation (@), where kO, k1, and k2, as the values of k, are
parameters configured by high layer signaling or parameters
agreed by the terminal and the base station and are all
positive integers. In an embodiment, kO is 9, k1 is 9, and k2
is 10.

The first location static identification and the second
location static identification refer to the first static identifi-
cation and the second static identification appearing in the
generation equation of the initial value c,,,(n.,,) of the
reference sequence from left to right, respectively.

In this way, the reference pilot pseudo-random sequences
corresponding to different reference pilot groups may gen-
erate different sequences (referred to as second-type refer-
ence pilot pseudo-random sequences) because initial values
of the reference pilot pseudo-random sequences are differ-
ent, so that signals of different reference pilot ports on the
same symbol form a relatively small PAPR in the time
domain and such a PAPR is within an acceptable range.
However, since there are low-version users, when the initial
values of the reference pilot pseudo-random sequences of
different reference pilot groups are the same (referred to as
the first-type reference pilot pseudo-random sequences), if
both the low-version user and the high-version user perform
multiplexing, an error may occur when the low-version user
performs interference estimation on the high-version user.
Therefore, in order to solve this problem, the high-version
user needs to fall back to the case that the reference pilot
sequences corresponding to different reference pilot groups
are the same, that is, the reference pilot pseudo-random
sequences of the M reference pilot groups are determined as
the first-type reference pilot pseudo-random sequences
through the following information:
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the values of the static identifiers corresponding to the M
reference pilot groups being identical

to each other (that is, values of n_,, corresponding to
different reference pilot groups are identical to each
other).

Example Three

The example illustrates that the terminal or the base
station determines the initial values of CSI-RS pseudo-
random sequences based on the reference pilot sequence
parameters.

The base station or the terminal determines the initial
value of a CSI-RS pseudo-random sequence in the following
manner.

The initial value of the reference pilot pseudo-random
sequence corresponding to each reference pilot group of M
reference pilot groups is determined at least according to a
static identification, a reference pilot group index, and a
static identification step size.

The initial value of a reference pilot pseudo-random
sequence corresponding to an (n,.;,,)” CSI-RS pilot group is
determined through one of the following equations:

Conidoam)=2 (141, P41+ 1) (200K xR g+ )+115)
mod 23!, or

Conidogm)=2 (141, P41 1) (2 ypt D)+ (yp K xR 4,,))
mod 23!, or

Conil o) =2 (141, f+141) 21 KM g )+ 1)+
(1;p+K%x7,4,))mod 2°%.

Alternatively, the initial value of the reference pilot
pseudo-random sequence corresponding to each reference
pilot group of M reference pilot groups is determined at least
according to a static identification, a reference pilot group
index, a static identification step size, and a modulo opera-
tion. The initial value of a reference pilot pseudo-random
sequence corresponding to an (n,.;,,)” CSI-RS pilot group is
determined in one of the following manners (a), (b), (c) and
(d).

(a) A modulo operation is carried out on a calculation
result of a first location static identification, a reference pilot
group index, and a static identification step size by using, but
not limited to, one of the following equations:

ConidPogm)=(2'O(L4n, }
2k°+1)+n,D)mod 23

+Z+1)(2(n,D+Kxncdm)mod
Cnil M) =2 (140, f++ 1) 2+ Kxt g )mOd
KO L 1)+ (7 o) )mi0d 231,

ConidPegm)= (210 (14n FHD(QUptKxn o) +1)+
nypymod 231

Conid P grn)=(2(14n, +Z+1)((2(WID+K><”
2 2)+(nm+ncdm))mod 23!

)+1)mod

cdm.
(b) A modulo operation is carried out on a calculation
result of a second location static identification, a reference

pilot group index, and a static identification step size by
using, but not limited to, one of the following equations:

ConidPogm)=(2'" (14n, } +Z+1)(2(nID+Kxncdm)+1)+
(n,D+Kxncdm)mod 2"mod 23!, or

ConilHoam)=(21% (147,

o« r)‘+Z+1)(2;1ID+1)+(nw+K><ncdm)
mod 2Yymod 23

(c) A modulo operation is carried out on a calculation
result of a first location static identification, a reference pilot
group index, and a static identification step size and on a
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calculation result of a second location static identification, a
reference pilot group index, and a static identification step
size by using, but not limited to, one of the following
equations:

Ciniz(”cdm):(z10'(14nsf+z+1)(2(nlD+KX”cdm)m0d
2504 )+ (mypy+Kxn,, )mod 2¥mod 231, or

edm.

Conil o) =(21 (1421, f+T+1) (217 + KX )+ Dimod
222y4 (n,p+Kxn, ., )mod 2Fmod 231,

edm

(d) A modulo operation may be carried out on a calcula-
tion result of a static identification and a reference pilot
group index by using, but not limited to, any one of
equations in (a), (b) or (c) in this example.

In the above equations, n, /' is a slot index number of a
radio frame, 1is an OFDM symbol index number on a slot,
and n;, is the static identification. The base station config-
ures n;, to the terminal through high layer signaling, for
example, the scrambling ID of the high layer signaling, and
the terminal obtains n,,, by receiving the high layer signal-
ing. n_,,, is a reference pilot group index, or a CDM group
index corresponding to a reference pilot, or a CDM group
index.

(n*e)mod 2* denotes a modulo operation on the identifi-
cation (*), where kO, k1, and k2, as the values of k, are
parameters configured by high layer signaling or parameters
agreed by the terminal and the base station and are all
positive integers. In an embodiment, kO is 9, k1 is 9, and k2
is 10.

The first location static identification and the second
location static identification refer to the first static identifi-
cation and the second static identification appearing in the
generation equation of the initial value c,,,(n.,,) of the
reference sequence from left to right, respectively.

K is the static identification step size, is configured
through high layer signaling or agreed by the terminal and
the base station, and is a nonnegative integer. In an embodi-
ment, K is 0 or 2™, where m is a positive integer.

In this way, the reference pilot pseudo-random sequences
corresponding to different reference pilot groups may gen-
erate different sequences (referred to as second-type refer-
ence pilot pseudo-random sequences) because initial values
of the reference pilot pseudo-random sequences are differ-
ent, so that signals of different reference pilot ports on the
same symbol form a relatively small PAPR in the time
domain and such a PAPR is within the acceptable range.
However, since there are low-version users, when the initial
values of the reference pilot pseudo-random sequences of
different reference pilot groups are the same (referred to as
the first-type reference pilot pseudo-random sequences), if
both the low-version user and the high-version user perform
multiplexing, an error may occur when the low-version user
performs interference estimation on the high-version user.
Therefore, in order to solve this problem, the high-version
user needs to be back off to the case that the reference pilot
sequences corresponding to different reference pilot groups
are the same, that is, the reference pilot pseudo-random
sequences of the M reference pilot groups are determined as
the first-type reference pilot pseudo-random sequences
through at least one of the following:

the value of a static identification step size being zero (that

is, K=0); or the values of static identifiers correspond-

ing to the M reference pilot groups being identical to

each other (that is, values of n_,, corresponding to
different reference pilot groups are identical to each
other).
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Example Four

The example is used for illustrating the generation of
DMRS sequences when the reference pilot signals are
DMRSs.

The base station generates a reference pilot pseudo-
random sequence of each DMRS port group by using
Equation (1) in Example one, maps the generated reference
pilot pseudo-random sequence onto a pilot port, and sends
the reference pilot.

Different DMRS pilot port groups correspond to different
CDM Groups, respectively, and different DMRS pilot
groups are orthogonal in the frequency domain or the time
domain. In order to generate reference pilot sequences on
different DMRS port groups, the base station needs to
configure reference pilot sequence parameters and deter-
mine an initial value of a reference pilot pseudo-random
sequence corresponding to each of M reference pilot groups
according to the reference pilot sequence parameters, where
M is a positive integer, and the reference pilot sequence
parameter includes at least one of: a static identification, a
static identification step size, a reference pilot group index,
or a dynamic identification.

Similarly, the terminal generates a reference pilot pseudo-
random sequence of each DMRS port group by using
Equation (1) in Example one, and estimates a channel on the
pilot port according to the generated reference pilot pseudo-
random sequence. In order to generate reference pilot
sequences on different DMRS port groups, the terminal
needs to receive reference pilot sequence parameters and
determine an initial value of a reference pilot pseudo-
random sequence corresponding to each of M reference pilot
groups according to the reference pilot sequence parameters,
where M is a positive integer, and the reference pilot
sequence parameter includes at least one of: a static identi-
fication, a static identification step size, a reference pilot
group index, or a dynamic identification.

The following illustrates how initial values of the refer-
ence pilot pseudo-random sequences are determined based
on reference pilot sequence parameters by using several
different examples.

Example Five

The example illustrates that the terminal or the base
station determines the initial values of DMRS Typel
pseudo-random sequences based on the reference pilot
sequence parameters.

The base station or the terminal determines the initial
value of'a DMRS pseudo-random sequence in the following
manner.

The initial value of the reference pilot pseudo-random
sequence corresponding to each reference pilot group of M
reference pilot groups is determined at least according to a
static identification, a dynamic identification, and a refer-
ence pilot group index. The initial value of a reference pilot
pseudo-random sequence corresponding to an (n_,) DMRS
pilot group is determined in one of the following equations:

Conte Pt ~(2" N g™, f4141)
o) NID("SCID+"cdm)m0(Q+1 V42N S 46 )
mod 23!, or

ConiePeam)= (2" (N ™01, f+1I1) (2N P+ 1) 4
ON,psCID Redmmod2 - ymod 23, or

ConidProgmI= 2" V™™, f4141)
(2N, prSCDnedmymod2 1),

N, SCD¥nedmymed2 y - ymod 231,
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In the above equations, NsymbSZO’ denotes the number of
symbols in one slot, whose value is generally 14, n_/"is a
slot index number of a radio frame, 1 is an OFDM symbol
index number on a slot, and ng;, is the dynamic identifi-
cation which is generally configured through the DMRS
sequence initialization of physical downlink control signal-
ing and whose value is 0 or 1. N,,,"?&{0,1, . . . ,65535} is
the static identification, and the base station configures
N, to the terminal through the high layer signaling, for
example, using the Uplink-Demodulation Reference Signal-
Scrambling-ID (UL-DMRS-Scrambling-ID) of the high
layer signaling for an uplink DMRS or using the Downlink-
Demodulation Reference Signal-Scrambling-ID  (DL-
DMRS-Scrambling-ID) of the high layer signaling for a
downlink DMRS, and the terminal obtains N, *? by
receiving the high layer signaling. However, generally, since
the high layer signaling would configure at least two static
identifications, for example, static identifications N,,,° and
N,,' at least one of the dynamic identification and the
reference pilot group index is required to select one of the at
least two static identifications. n_,, is a reference pilot group
index, or a CDM group index corresponding to a reference
pilot, or a CDM group index.

In this way, the reference pilot pseudo-random sequences
corresponding to different reference pilot groups may gen-
erate different sequences (referred to as second-type refer-
ence pilot pseudo-random sequences) because initial values
of the reference pilot pseudo-random sequences are differ-
ent, so that signals of different reference pilot ports on the
same symbol form a relatively small PAPR in the time
domain and such a PAPR is within the acceptable range.
However, since there are low-version users, when the initial
values of the reference pilot pseudo-random sequences of
different reference pilot groups are the same (referred to as
the first-type reference pilot pseudo-random sequences), if
both the low-version user and the high-version user perform
multiplexing, an error may occur when the low-version user
performs interference estimation on the high-version user.
Therefore, in order to solve this problem, the high-version
user needs to be back off to the case that the reference pilot
sequences corresponding to different reference pilot groups
are the same, that is, the reference pilot pseudo-random
sequences of the M reference pilot groups are determined as
the first-type reference pilot pseudo-random sequences
through the following information:

the values of static identifiers corresponding to the M

reference pilot groups being identical to

each other (that is, values of n°" corresponding to dif-

ferent reference pilot groups are identical to each
other).

Example Six

The example illustrates that the terminal or the base
station determines the initial values of DMRS Typel or
DMRS Type2 pseudo-random sequences based on the ref-
erence pilot sequence parameters.

The base station or the terminal determines the initial
value of a DMRS pseudo-random sequence in the following
manner.

The initial value of the reference pilot pseudo-random
sequence corresponding to each reference pilot group of M
reference pilot groups is determined at least according to a
static identification, a dynamic identification, and a refer-
ence pilot group index. The initial value of a reference pilot
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pseudo-random sequence corresponding to an (1.,,)"
DMRS pilot group is determined in one of the following
equations:

Conil o=V, symbSIOZns,fu+Z+ D(Q(WNp P 412,,5,)+
1)42N P apg primod 234, or

Conid o) =2 (Vg f+14 1) 2N "SP4 1)42
(NP1, 4,)+nscrpymod 27, or

Conid P =2V (V. symbSIOZns,/P +HA+ D) (2N P41, )+
D+2(Np €04y V+1geqp)mod 231,

edm.

Alternatively, the initial value of the reference pilot
pseudo-random sequence corresponding to each reference
pilot group of M reference pilot groups is determined at least
according to a static identification, a dynamic identification,
a reference pilot group index, and a modulo operation. The
initial value of a reference pilot pseudo-random sequence
corresponding to an (n_,,)” DMRS pilot group is deter-
mined in one of the following manners (a), (b), (c) and (d).

(a) A modulo operation is carried out on a calculation
result of a first location static identification, a dynamic
identification, and a reference pilot group index by using,
but not limited to, one of the following equations:

Conid P o=V (N, symbSIOZns,/P +H+ D) (2N P 4n,,,)
mod 204+ 1)42N,p, P4 p g ppmod 234,

CraidPegm)=(2 17(N symbSIOZns,fu+Z+ DRWp™SPn,4,)
mod 24+ 1) 42N S, Yngemp)mod 231,

CraidPegm)=(2 17(N symbSIOZns,fu+Z+ DN P41+
Dmod 27242N,"SCP4p s nmod 231, or

Conid P o= IV, symbSIOZns,/P +HA+D)(2(Np P4, )+
Dmod 2242(N,pSP1n _, Y+ngepp)mod 231
(b) A modulo operation is carried out on a calculation
result of a second location static identification, a dynamic
identification, and a reference pilot group index by using,
but not limited to, one of the following equations:

ConilMea) =2 N g™ 1 fHH D) NP 11,1+
D+2(Npp S04y, ymod 2K 4n605)mod 231, or

Conil o)~V symbSIOZns{p"'Z"' L)(2Np"SCP+1)+2
(NP4, ymod 271

(c) A modulo operation is carried out on a calculation
result of a first location static identification, a dynamic
identification, and a reference pilot group index and on a
calculation result of a second location static identification, a
dynamic identification, and a reference pilot group index by
using, but not limited to, one of the following equations:

Conid P =21 IV, symbSIOZns,/P +HA+ D) (2N P41, )+
lgrlnod 2242 (Nyy*SC1p_, Amod 2 4+1150,p)mod
2°%, or

edm

CraidPegm)=(2 17(N symbSIOZns,fu+Z+ DRWpSPn,4,,)
mod 2504+ 1)+ 2 (N S 4n, 5, mod 2F 41507r)
mod 23!, or

(d) A modulo operation may be carried out on a calcula-
tion result of a static identification, a dynamic identification,
and a reference pilot group index by using, but not limited
to, any one of equations in (a), (b) or (¢) in this example.

Alternatively, the initial value of the reference pilot
pseudo-random sequence corresponding to each reference
pilot group of M reference pilot groups is determined at least
according to a static identification, a dynamic identification,
a reference pilot group index, and a fallback weight w. The
initial value of a reference pilot pseudo-random sequence
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corresponding to an (n_,,)” DMRS pilot group is deter-
mined in one of the following equations:

zmt(ncdm) 2V (N, f‘+l+1)
QN

("SCID+"cdm)m0

2(NID("SCID+"CJ'”)m0d2+W[”cdm/ 2|1 5ep)mod
23! or
Conid o) =2 (N m f4141)
2N, (nSCIDMm'm)mo 1)+2
(N prSCIDnedmmed2. v

mod 231,

cam2Jmod 254nscp)

In the above equations, NsymbSZO’ denotes the number of
symbols in one slot, whose value is generally 14, n ** is a
slot index number of a radio frame, 1 is an OFDM symbol
index number on a slot, and ng;, is the dynamic identifi-
cation which is generally configured through the DMRS
sequence initialization of physical downlink control signal-
ing and whose value is 0 or 1. N,,,"?c{0,1, . . . ,65535} is
the static identification, and the base station configures
N, to the terminal through the high layer signaling, for
example, using the UL-DMRS-Scrambling-ID of the high
layer signaling for an uplink DMRS or using the DL-
DMRS-Scrambling-ID of the high layer signaling for a
downlink DMRS, and the terminal obtains N7 by
receiving the high layer signaling. However, generally, since
the high layer signaling would configure at least two static
identifications, for example, static identifications N,,,° and
N,5 %, at least one of the dynamic identification and the
reference pilot group index is required to select one of the at
least two static identifications. n_,, is a reference pilot group
index, or a CDM group index correspondlng to a reference
pilot, or a CDM group index.

(n®)mod 2* denotes a modulo operation on the identifi-
cation, where kO, k1, and k2, as the values of k, are
parameters configured by high layer signaling or parameters
agreed by the terminal and the base station and are all
positive integers. In an embodiment, kO is 16, k1 is 16, and
k2 is 17.

The first location static identification and the second
location static identification refer to the first static identifi-
cation and the second static identification appearing in the
generation equation of the initial value c,,((n,,,) of the
reference sequence from left to right, respectively.

In this way, the reference pilot pseudo-random sequences
corresponding to different reference pilot groups may gen-
erate different sequences (referred to as second-type refer-
ence pilot pseudo-random sequences) because initial values
of the reference pilot pseudo-random sequences are differ-
ent, so that signals of different reference pilot ports on the
same symbol form a relatively small PAPR in the time
domain and such a PAPR is within the acceptable range.
However, since there are low-version users, when the initial
values of the reference pilot pseudo-random sequences of
different reference pilot groups are the same (referred to as
the first-type reference pilot pseudo-random sequences), if
both the low-version user and the high-version user perform
multiplexing, there may be an error when the low-version
user performs interference estimation on the high-version
user. Therefore, in order to solve this problem, the high-
version user needs to be back off to the case that the
reference pilot sequences corresponding to different refer-
ence pilot groups are the same, that is, the reference pilot
pseudo-random sequences of the M reference pilot groups
are determined as the first-type reference pilot pseudo-
random sequences through at least one of the following:

the values of static identifiers corresponding to the M

reference pilot groups being identical to each other
(that is, values of n_,,, corresponding to different ref-
erence pilot groups are identical to each other); or a
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value of the fallback weight w being 0. The fallback
identification may take O when the value of the
dynamic identification is O or take O when a difference
of values of static identifications corresponding to M
reference pilot groups is less than a positive integer T
(for example, dynamic identification of a first reference
pilot group—dynamic identification of a second refer-
ence pilot group<T).

Example Seven

The example illustrates that the terminal or the base
station determines the initial values of DMRS Typel or
DMRS Type2 pseudo-random sequences based on the ref-
erence pilot sequence parameters.

The base station or the terminal determines the initial
value of'a DMRS pseudo-random sequence in the following
manner.

The initial value of the reference pilot pseudo-random
sequence corresponding to each reference pilot group of M
reference pilot groups is determined at least according to a
static identification, a dynamic identification, a reference
pilot group index, and a static identification step size. The
initial value of a reference pilot pseudo-random sequence
corresponding to an (n_,,)” DMRS pilot group is deter-
mined in one of the following equations:

oot =2 (N ™11, gitl+1)

W, nSCID+K1xnC ) ¥ DH2N DS P s 0ps)
mod 23!

slot

Conidoam)=2" Ny AN P41 )42
(N "SCID+K1xnCdm)+nSC,D)mod 231 or

Consdgam)= @YWy n, “+Z+1)(2(NID"S”D+
K xncdm)+1)+2(N "SCID"'K XM pgm)Ms D)
mod 23!

Alternatively, the initial value of the reference pilot
pseudo-random sequence corresponding to each reference
pilot group of M reference pilot groups is determined at least
according to a static identification, a dynamic identification,
a reference pilot group index, and a modulo operation. The
initial value of a reference pilot pseudo-random sequence
corresponding to an (n_,,)” DMRS pilot group is deter-
mined in one of the following manners (a), (b), (c) and (d).

(a) A modulo operation is carried out on a calculation

result of a first location static identification, a dynamic
identification, a reference pilot group index, and a static
identification step size by using, but not limited to, one
of the following equations:

zmt(ncdm) QY (N ™™, f+TH D) QNP+
K'xn,;,)mod i +1)+2N,D"SCID+nSC,D)mod 231

CruilMo )= (217( g mbslotn ,fu+z+1)(2(NIDnSCID+
K xn,4,,)mod 2k°+1)+2(N nSCID,,
K XW o) H s czp)mod 23l

mn(”cdm) QN ™1 fHI+1) 2 (NS
Kt xncdm)+1)mod 2% +2N,D"SCID+nSC,D)mod 23!
or

Conidren) (2" N1, 41D 2N
X chdm)+1)m0d 224D (N, SCID
K XW o) H s czp)mod 231

(b) A modulo operation is carried out on a calculation
result of a second location static identification, a
dynamic identification, a reference pilot group index,
and a static identification step size by using, but not
limited to, one of the following equations:

ConidlPeam)=2" V., symbSIOZns,fu+Z+1
QD414+ 1)+2(Nyp 5P+
K'xn_g,)mod 2% 4ngen)mod 23, or
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Covntl? et ~(2" Ny, 41N P41 42
(Npp™SCP1K <, Ymod 2F4ngep)mod 23
(c) A modulo operation is carried out on a calculation
result of a first location static identification, a dynamic
identification, a reference pilot group index, and a static
identification step size and on a calculation result of a
second location static identification, a dynamic identi-
fication, a reference pilot group index, and a static
identification step size by using, but not limited to, one
of the following equations:
Conid P gn)=(2 17(Nsymb510tnsfu+z+1 )
QN"STP4K X1 g )+ 1)mod 2242 (N S0
K'xn,g,)mod 2% 4ng-m)mod 231, or

Crail P egm)=(2 17(N sym bSlo’”sf"'Z"'l YN "SP4
K'xn,g,)mod 2504 1)+ 2(N; " SC+ K xn, 5, Jmod
2% tngcppimod 231

(d) A modulo operation may be carried out on a calcula-
tion result of a static identification, a dynamic identi-
fication, a reference pilot group index, and a static
identification step size by using, but not limited to, any
one of equations in (a), (b) or (c¢) in this example.

In the above equations, N, ,, ,~°* denotes the number of
symbols in one slot, whose value is generally 14, n ' is a
slot index number of a radio frame, 1 is an OFDM symbol
index number on a slot, and ng;, is the dynamic identifi-
cation which is generally configured through the DMRS
sequence initialization of physical downlink control signal-
ing and whose value is 0 or 1. N, (0,1, . . . ,65535) is
the static identification, and the base station configures
N, to the terminal through the high layer signaling, for
example, using the UL-DMRS-Scrambling-ID of the high
layer signaling for an uplink DMRS or using the DL-
DMRS-Scrambling-ID of the high layer signaling for a
downlink DMRS, and the terminal obtains N, *® by
receiving the high layer signaling. However, generally, since
the high layer signaling would configure at least two static
identifications, for example, static identifications N,,,° and
N,,', at least one of the dynamic identification and the
reference pilot group index is required to select one of the at
least two static identifications. n_,, is a reference pilot group
index or a CDM group index corresponding to a reference
pilot or a CDM group index. K* includes, but is not limited
to, a value of one of the following: a static identification step
size K, a dynamic identification ng.,,, or a product,
nson K, of the dynamic identification and the static iden-
tification.

(n@®)mod 2* denotes a modulo operation on the identifi-
cation (@), where kO, k1, and k2, as the values of k, are
parameters configured by high layer signaling or parameters
agreed by the terminal and the base station and are all
positive integers. In an embodiment, kO is 16, k1 is 16, and
k2 is 17.

The first location static identification and the second
location static identification refer to the first static identifi-
cation and the second static identification appearing in the
generation equation of the initial value c,,,(n.,,) of the
reference sequence from left to right, respectively.

In this way, the reference pilot pseudo-random sequences
corresponding to different reference pilot groups may gen-
erate different sequences (referred to as second-type refer-
ence pilot pseudo-random sequences) because initial values
of the reference pilot pseudo-random sequences are differ-
ent, so that signals of different reference pilot ports on the
same symbol form a relatively small PAPR in the time
domain and such a PAPR is within the acceptable range.
However, since there are low-version users, when the initial
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values of the reference pilot pseudo-random sequences of
different reference pilot groups are the same (referred to as
the first-type reference pilot pseudo-random sequences), if
both the low-version user and the high-version user perform
multiplexing, there may be an error when the low-version
user performs interference estimation on the high-version
user. Therefore, in order to solve this problem, the high-
version user needs to be back off to the case that the
reference pilot sequences corresponding to different refer-
ence pilot groups are the same, that is, the reference pilot
pseudo-random sequences of the M reference pilot groups
are determined as the first-type reference pilot pseudo-
random sequences through at least one of the following:
the value of a static identifier step size being zero (that is,
K=0); the value of a static identifier corresponding to
each of M reference pilot groups being identical to each
other (that is, values of n_,, corresponding to different
reference pilot groups are identical to each other); or a
dynamic identification being zero.

Example Eight

The example illustrates that the terminal or the base
station determines the initial values of DMRS Typel or
DMRS Type2 pseudo-random sequences based on the ref-
erence pilot sequence parameters.

The base station or the terminal determines the initial
value of'a DMRS pseudo-random sequence in the following
manner.

K static identifications, N,,,°N,,', ... N, % are config-
ured through high layer signaling, and the K static identi-
fications are divided into L static identification groups,
where K is a positive even number, and L is an integer
greater than 1 and less than K. For example, when K=4,
there are [.=2 groups, and each group has two static iden-
tifications. Static identifications in a first group are N,,,° and
N,,', and static identifications in a second group are N,,,°
and N,,°. Alternatively, when K=6, there are L=2 groups,
and each group has three static identifications. Static iden-
tifications in a first group are N,,,°, N, and N,,,, and static
identifications in a second group are N,,,°, N,,*, and N,,,°.

In an embodiment, K is determined according to at least
one of, the number of the reference pilot groups, the number
of transport layers, or a reference pilot type. For example,
K=4 when the pilot group type is DMRS Typel while K=6
when the pilot group type is DMRS Typel; K=4 when the
number of reference pilot groups is 2 while K=6 when the
number of reference pilot groups is 3; K=4 when the number
of data layers is less than or equal to 4 while K=6 when the
number of data layers is greater than 4. The data layer herein
is also referred to as layer, transport layer, or a channel rank.

In an embodiment, [ is determined according to the
number of reference pilot groups, and/or the number of static
identifications included in each static identification group is
determined according to the number of reference pilot
groups. For example, when the number of reference pilot
groups is 2, =2, and each static identification group
includes two static identifications; when the number of
reference pilot groups is 3, L=3, and each static identifica-
tion group includes three static identifications.

The static identification group is selected through at least
one of the dynamic identification or the reference pilot group
index. For example, when the value of the dynamic identi-
fication is i, the static identification group i is selected, where
i=0 and 1. For example, when the value of the reference pilot
group index is i, the static identification group k is selected,
where k=i mod 2, i=0 and 1, . . ., and M, and M is the
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number of static identification groups and is a positive
integer. For example, when the value of the reference pilot
group index is i and the value of the dynamic identification
is j, the static identification group k is selected, where
k=(i+j) mod 2, i=0, 1, ..., and M, j=0 and 1, and M is the
number of static identification groups and is a positive
integer.

After the static identification groups are selected by using
the above method, for example, after the static identification
group k is selected, an m” element in the static identification
group k is used as the static identification N,,' of an m™
reference pilot group, and the initial value C;,, (m) of the
reference pilot pseudo-random sequence corresponding to
the m” reference pilot group is determined by using the
static identification N, ;! of the m™ reference pilot group and
the dynamic identification, where m=0, . . . , and (N-1), and
N is the number of reference pilot groups. C,,.(m) is
generated by using the following equation:

init

s[ot

Cinidm)=2" (N,

éf‘+l+1 2N+ 1)+
2N,y +nSC,D)mod

Example Nine

This example illustrates a method in which the base
station and the terminal solve the power imbalance.

The terminal transmits the DMRS so that a receiving end
acquires a transport channel coefficient to demodulate data,
and signals on a port for transmitting the DMRS is com-
posed of signals transmitted by a transmission antenna
element according to a weight indicated by precoding.
Meanwhile, it also means that the same transmission
antenna element needs to transmit signals on multiple
DMRS ports. Because of the superposition of multiple
signals on the same transmission antenna element, the power
of signals is either much higher than the average power or
much lower than the average power, causing the power
imbalance.

The terminal, according to information indicated by the
base station, multiplies the DMRS on at least one port for
transmitting the DMRS by a coefficient for the precoding
used and then transmits the DMRS to alleviate the trans-
mission power imbalance of the transmission antenna ele-
ment. Alternatively, the terminal multiplies at least one
column of elements in the precoding used by a coefficient
and then transmits the DMRS to alleviate the transmission
power imbalance of the transmission antenna element. The
terminal performs the operation of multiplying the coeffi-
cient according to the information indicated by the base
station, where the indication information of the base station
may be information indicating DMRS ports or may be
information indicating precoding codewords. The indicated
DMRS ports need to meet a certain condition before the
terminal performs the operation of multiplying by the coef-
ficient; or the indicated precoding needs to meet a certain
condition before the terminal performs the operation of
multiplying the coefficient; or the indicated DMRS ports
need to meet a certain condition and meanwhile the indi-
cated precoding also needs to meet a certain condition
before the terminal performs the operation of multiplying
the coefficient. For example, the condition that the indicated
DMRS ports need to meet is that the DMRS ports is one of
the following port sets: a port set of DMRS Type 1: {0, 4},
{0, 1, 4}, {0, 1, 4, 5}, {2, 6}, {2, 3, 6}, {2, 3, 6, 7}, or {0,
2, 4, 6}, or a port set of DMRS Type 2: {0, 1, 6}, {0, 1, 6,
7},.{2.3,8},{2.3,8,9}, or {4, 5, 10, 11}. For example, the
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condition that the indicated precoding needs to meet is that
the indicated precoding codewords have one of the follow-
ing characteristics 1) and 2).
1) All elements in a precoding codeword matrix are
5 non-zero.
2) In a precoding word matrix, at least one row has two
non-zero elements.
For example, the indicated DMRS port need to meet the
above condition that the DMRS ports need to meet, and the
10 indicated precoding also needs to meet the above condition
that the precoding needs to meet.
All elements in the precoding codeword matrix are non-
zero. For example, the non-zero elements are codewords for
two antennas to transmit DMRSs of two ports:

b Akl
201 -1 2l -1

For example, the non-zero elements are codewords for
four antennas to transmit DMRSs of two ports:

20

1 1 1 1

1—1 i =il
i —-J -1 1

[

’24_ i =il a2
i =i

1 11

vl L R )

—1’24_ |

-1

1 —1 —1 1

242 1 —1 "2z J
-1

—1 —1 1 —j

—j’24§ 1

=/ J =i J
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For example, the non-zero elements are codewords for

35 four antennas to transmit DMRSs of three ports:

11 1 11 1
1 (1 -1 1 1 (1 -1 1
g 23|L L SNl T -

1-1 -1 jo=i =i
1

1 |-1

243 1

45 -1

1 11
-1 —11—1

—1 2\/—//—/'

=i J J

—_

For example, the non-zero elements are codewords for
four antennas to transmit DMRSs of four ports:

50

55

In the precoding word matrix, at least one row has two
non-zero elements. For example, the two non-zero elements
are codewords for four antennas to transmit DMRSs of four

ts:
60 ports

65
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The coefficient may be an imaginary number, a real
number, or a complex number.

In order to reduce the complexity of the system, the
DMRS on at least one port for transmitting the DMRS is
multiplied by a coefficient in the following manner: coeffi-
cients multiplied by the DMRS on three ports for transmit-
ting the DMRS being included in coefficients multiplied by
the DMRS on four ports for transmitting the DMRS, and
coeflicients multiplied by the DMRS on two ports for
transmitting the DMRS being included in the coefficients
multiplied by the DMRS on three ports for transmitting the
DMRS. For example, for four ports for transmitting the
DMRS, the multiplied coefficients of each port are a, b, c,
and d; the coefficients multiplied by the DMRS on three
ports for transmitting the DMRS are a, b, and ¢, respectively;
the coeflicients multiplied by the DMRS on two ports for
transmitting the DMRS are a and b, respectively.

In order to alleviate the power balance problem on the
same transmission antenna element, the coefficient multi-
plied by each port varies with frequency domain resource
elements. For example, the coefficient varies with resource
blocks, or sub-bands, or frequency domain resource ele-
ments bound by the DMRS.

In order to alleviate the power balance problem on the
same transmission antenna element, the coefficient multi-
plied by each port varies with time domain resource ele-
ments. For example, the coefficient varies OFDM symbols
or slots.

In order to reduce the complexity of the system, at least
one column in the precoding used is multiplied by the
coeflicient in the following manner: coefficients multiplied
by two columns in the precoding being included in coeffi-
cients multiplied by three columns in the precoding, and the
coeflicients multiplied by three columns in the precoding
being included in coefficients multiplied by four columns in
the precoding. For example, the coefficients that four col-
umns in the precoding codeword matrix need to multiply are
a, b, ¢, and d; the coeflicients that three columns in the
precoding codeword matrix need to multiply are a, b, and c;
the coefficients that two columns in the precoding codeword
matrix need to multiply are a and b.

In order to alleviate the power balance problem on the
same transmission antenna element, the coefficient multi-
plied by each column in the precoding codeword matrix
varies with frequency domain resource elements. For
example, the coefficient varies with resource blocks, or
sub-bands, or frequency domain resource elements bound by
the DMRS.

In order to alleviate the power balance problem on the
same transmission antenna element, the coefficient multi-
plied by each column in the precoding codeword matrix
varies with time domain resource elements. For example, the
coeflicient varies OFDM symbols or slots.

Embodiment Five

An embodiment of the present invention provides a
storage medium. The storage medium includes a stored
program. When the program is executed, the method of any
one of the preceding embodiments is performed.

In the embodiment, the storage medium may be config-
ured to store program codes for performing the steps
described below.

In S1, reference pilot sequence parameters are configured.

In S2, an initial value of a reference pilot pseudo-random
sequence corresponding to each reference pilot group among
M reference pilot groups is determined according to the
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reference pilot sequence parameters, where the initial value
of the reference pilot pseudo-random sequence is used for
generating a pilot pseudo-random sequence of a correspond-
ing reference pilot group, each reference pilot group corre-
sponds to at least one reference pilot port, and M is a positive
integer.

Embodiment Six

The embodiment of the present invention provides a
storage medium. The storage medium includes a stored
program. When the program is executed, the method of any
one of the preceding embodiments is performed.

The storage medium is further configured to store pro-
gram codes for performing the steps described below.

In S3, reference pilot sequence parameters are received.

In S4, an initial value of a reference pilot pseudo-random
sequence corresponding to each reference pilot group among
the M reference pilot groups is determined according to the
reference pilot sequence parameters, where the initial value
of the reference pilot pseudo-random sequence is used for
generating a pilot pseudo-random sequence of a correspond-
ing reference pilot group, each reference pilot group corre-
sponds to at least one reference pilot port, and M is a positive
integer.

In the embodiment, the storage medium may include, but
is not limited to, a USB flash disk, a read-only memory
(ROM), a random-access memory (RAM), a mobile hard
disk, a magnetic disk, an optical disk, or any other medium
capable of storing program codes.

For examples in the present embodiment, reference may
be made to the examples described in the above embodi-
ments and implementations, which will not be repeated
herein.

Apparently, it is to be understood by those skilled in the
art that the modules or steps of the present disclosure may
be implemented by a generic computing device and may be
concentrated on a single computing device or distributed in
a network formed by multiple computing devices. In an
embodiment, these modules or steps may be implemented
by program codes executable by the computing device.
Thus, these modules or steps may be stored in a storage
device and executed by the computing device. Moreover, in
some cases, the illustrated or described steps may be
executed in a sequence different from the sequence
described herein. Alternatively, each module or step may be
implemented by being made into an integrated circuit mod-
ule separately or multiple ones of these modules or steps
may be implemented by being made into a single integrated
circuit module. In this manner, the present disclosure is not
limited to any specific combination of hardware and soft-
ware.

We claim:

1. A parameter configuration method, comprising:

configuring, by a parameter configuration apparatus, ref-

erence pilot sequence parameters; and

determining, by the parameter configuration apparatus,

according to the reference pilot sequence parameters,
an initial value of a reference pilot pseudo-random
sequence corresponding to each reference pilot group
among M reference pilot groups, wherein the initial
value of the reference pilot pseudo-random sequence is
used for generating a pilot pseudo-random sequence of
a corresponding reference pilot group, M is a positive
integer, and each reference pilot group corresponds to
at least one reference pilot port, wherein the reference
pilot sequence parameters comprise a static identifica-
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tion, a dynamic identification, and a reference pilot

group index, the method further comprising:

configuring, by the parameter configuration apparatus,
the static identification through high layer signaling;

configuring, by the parameter configuration apparatus,
the dynamic identification through physical layer
signaling; and

configuring, by the parameter configuration apparatus,
the reference pilot group index through physical
layer signaling.

2. The method of claim 1, wherein the reference pilot
groups comprise a reference pilot code division multiplexing
(CDM) group.

3. A parameter receiving method, comprising:

receiving, by a parameter receiving apparatus, reference

pilot sequence parameters; and

determining, by the parameter receiving apparatus,

according to the reference pilot sequence parameters,
an initial value of a reference pilot pseudo-random
sequence corresponding to each reference pilot group
among M reference pilot groups, wherein the initial
value of the reference pilot pseudo-random sequence is
used for generating a pilot pseudo-random sequence of
a corresponding reference pilot group, M is a positive
integer, and each reference pilot group corresponds to
at least one reference pilot port,

wherein the reference pilot sequence parameters comprise

a static identification, a dynamic identification, and a

reference pilot group index,

the method further comprising:

receiving, by the parameter receiving apparatus, the
static identification through high layer signaling;

receiving, by the parameter receiving apparatus, the
dynamic identification through physical layer signal-
ing; and

receiving, by the parameter receiving apparatus, the
reference pilot group index through physical layer
signaling.

4. The method of claim 3, wherein the reference pilot
groups comprise a reference pilot code division multiplexing
(CDM) group.

5. A parameter configuration apparatus, comprising:

at least one processor, and memory storing instructions,

which when executed by the at least one processor,
cause the parameter configuration apparatus to:
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configure reference pilot sequence parameters;

determine, according to the reference pilot sequence
parameters, an initial value of a reference pilot
pseudo-random sequence corresponding to each ref-
erence pilot group among the M reference pilot
groups, wherein the initial value of the reference
pilot pseudo-random sequence is used for generating
a pilot pseudo-random sequence of a corresponding
reference pilot group, M is a positive integer, and
each reference pilot group corresponds to at least one
reference pilot port,

configure the static identification through high layer
signaling;

configure the dynamic identification through physical
layer signaling; and

configure the reference pilot group index through
physical layer signaling.

6. The parameter configuration apparatus of claim 5,
wherein the reference pilot groups comprise a reference pilot
code division multiplexing (CDM) group.

7. A parameter receiving apparatus, comprising:

at least one processor, and memory storing instructions,

which when executed by the at least one processor,

cause the parameter receiving apparatus to:

receive reference pilot sequence parameters;

determine, according to the reference pilot sequence
parameters, an initial value of a reference pilot
pseudo-random sequence corresponding to each ref-
erence pilot group among the M reference pilot
groups, wherein the initial value of the reference
pilot pseudo-random sequence is used for generating
a pilot pseudo-random sequence of a corresponding
reference pilot group, M is a positive integer, and
each reference pilot group corresponds to at least one
reference pilot port,

wherein the reference pilot sequence parameters comprise

a static identification, a dynamic identification, and a
reference pilot group index;

receive the static identification through high layer signal-

ing;

receive the dynamic identification through physical layer

signaling; and

receive the reference pilot group index through physical

layer signaling.

8. The parameter receiving apparatus of claim 7, wherein
the reference pilot groups comprise a reference pilot code
division multiplexing (CDM) group.
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